R esearch suggests that only a minority of the homeless population can be called chronically homeless. This group, which typically experiences few but extended spells of homelessness, represents less than 15 percent of all homeless persons and collectively uses more than half of all shelter beds. This group of chronically homeless persons has significantly higher rates of mental illness than the rest of the sheltered homeless population (1, 2) .
A number of studies have suggested that housing combined with mental health services may be an effective intervention for this group. Although community-based housing for persons with mental illness comprises several distinct approaches to configuring housing and services (3, 4) , it commonly features housing with rent that is based on the tenant's income, combined with social and clinical services that are available either on site or on a mobile, as-needed basis.
Provision of both housing and mental health services has resulted in a lower incidence of subsequent episodes of homelessness than provision of standard mental health services without housing (5-7) and of housing without mental health services (8, 9) . Thus moving chronically homeless persons from shelters to permanent housing is not only appropriate and humane but also promises to greatly reduce demand for homeless services by targeting a relatively small group of the heaviest service users that is considered to be among the most difficult homeless populations to serve (10) .
In 1990, New York State and New York City, through the jointly funded New York-New York (NY/NY) agreement, initiated one of the largest community-based mental health housing initiatives to date. NY/NY made resources available to create 3,300 housing units and social services support for persons who had been homeless and who had a psychiatric diagnosis (11, 12) . After the inception, a marked decline was noted in demand for single adult shelter beds in New York City. However, it is uncertain how much of this decline can be attributed to NY/NY housing.
This study determined whether NY/NY targeted chronic shelter users for housing placement and assessed the subsequent impact of these placements on levels of shelter use--both individually among NY/NY users and aggregately with respect to the overall shelter census--between 1989 and 1999. The results make it possible to evaluate the potential for realizing disproportionate reductions in shelter demand by targeting chronic users (13, 14) . 
Methods

Data
Data were drawn from an integrated database of shelter users in New York City created by linking records from automated management information systems maintained by public service providers (15 All persons placed in NY/NY housing are considered mentally ill; mental illness among shelter users is determined on the basis of diagnoses associated with one inpatient stay or two outpatient visits (16) in the four health care systems or through a DHS intake assessment. Diagnoses considered to reflect mental illness include ICD-9 codes 290, 293-299, 300-302, and 306-319.
We identified all shelter users who had a record of a mental illness diagnosis or assessment. Next, we created a data set for shelter users with a NY/NY placement and shelter users who had a psychiatric diagnosis but no record of receiving a placement. A group of matched controls were selected from the latter group with the use of propensity score matching procedures (17, 18) . We used propensity score matching to reduce multiple matching factors to a single composite score on the basis of the probability of assignment to the treatment group, conditional on demographic characteristics (age, race, and sex), diagnosis (schizophrenia, affective disorder, and drug or alcohol dependence), and preintervention shelter use (number of bed-days used and the duration between the last use of a shelter and the time of intervention) during the year before the intervention. For each case-control pair, the NY/NY placement date represents the point of intervention.
Analysis
We began by assessing differences in demographic and clinical characteristics and shelter use patterns of persons placed in NY/NY housing and mentally ill shelter users who were not placed. Bivariate distributions and the results of chi square tests were used to examine the differences between persons selected for NY/NY housing and other shelter users. A multivariate logistic regression model was then used to estimate the adjusted odds ratios (with confidence intervals) for the likelihood of shelter users being selected to receive a NY/NY placement. We hypothesized that persons selected for placement would be more likely to exhibit patterns of homelessness that were consistent with chronic use patterns--that is, more shelter days consumed over fewer discrete shelter stays.
We then compared postplacement shelter use between the NY/NY intervention group and matched controls. The effect of placement on the number of postintervention shelter days used was estimated with the use of a multivariate least-squares regression and generalized estimating equations to accommodate nonindependent observations such as matched pairs. The regression model controlled for various demographic and clinical characteristics and the use of shelters before the intervention.
Finally, we used the betweengroup difference in postintervention shelter days to estimate the impact of NY/NY on the shelter system's annual average daily census (ADC). The ADC is calculated by dividing the total number of shelter beds used during the year by the total number of days in that year. The actual ADC was compared with a projected ADC in which the postintervention shelter stays for each member of the study group were replaced by postintervention shelter stays of the corresponding matched control. The difference between the two calculations of the ADC equals the estimated change in shelter use attributable to NY/NY housing. We hypothesized that NY/NY housing would be associated with reduced postintervention shelter days and reductions in the ADC for single adult shelters.
Results
As shown in Table 1 , shelter users who received placements differed from other mentally ill shelter users in demographic characteristics and, to a lesser extent, in clinical characteristics. The NY/NY group was older, and participants were more likely to be black and male and to have veteran status. The group was also more likely to have a diagnosis of drug or alcohol dependence, schizophrenia, and affective disorder. The NY/NY group was also more likely to have used more shelter days. Adjusted odds ratios indicated that being 55 years old or older, being male, and having a diagnosis of alcohol or drug dependence each was associated with significantly lower odds of receiving a NY/NY placement. Conversely, being in the 40-to 54-year age group, being black, having a diagnosis of schizophrenia or affective disorder, and being a veteran were each associated with higher odds of receiving a placement. Persons whose first shelter episode occurred in earlier years were more likely to receive a placement, as were those who used more shelter days and fewer shelter stays. These findings support the hypothesis that chronic shelter use (a large number of days and few stays) increased the odds of receiving a placement.
The process of matching NY/NY participants to mentally ill shelter users in the control group was successful (data not shown). No significant differences in demographic characteristics were found between cases and controls of the matchedpair groups. Although significant differences in the prevalence of some clinical diagnoses were found between the two groups, the absolute difference was no more than 3 percent for any diagnosis: schizophrenia, 52.5 for the NY/NY group and 55.3 percent for the control group; personality or neurotic disorder, 29.4 and 31.9 percent; and co-occurring severe mental illness and chemical dependency, 35.4 and 37.7 percent. A paired t test showed no significant difference between the two groups in the mean number of shelter days used during the year before the intervention (132.4 for the study group and 131.6 days for the control group). However, statistically significant differences were noted between groups in the duration of the gap between the last use of a shelter and the intervention date, suggesting that, on average, persons who received NY/NY placements had used a shelter more recently than their counterparts.
Even though the matching process was specifically designed to match all persons selected for placement who were in a shelter at the time of the intervention with persons who were also in a shelter at that time, a slight but statistically significant difference was found in the proportion of persons who were in a shelter when the intervention began-44.3 in the study group compared with 40.7 percent in the control group. Some study group members were matched with persons who were not in a shelter at the time of the intervention because of the limited number of controls available. Being in a shelter at the time of the intervention can be presumed to come with a substantially higher risk of postintervention shelter use, especially for persons in the control group, whose living situation was not affected by the intervention. Thus our analysis may have underestimated the reduction in shelter use associated with housing placement.
In the two years after the intervention, persons who received a NY/NY Table 1 , persons who received a placement used 128.2 fewer shelter days in the two years after placement (95 percent confidence interval, 120.6 to 135.9, p<.001).
As shown in Figure 1 , until shortly before the intervention point, both groups used a steadily increasing number of shelter days per month. After the intervention, the number of days used by the study group declined dramatically and then held steady at a much lower rate, whereas use for the control group declined much more gradually. At the end of the postintervention period, the rates of use were at the lowest points for both groups, but the rate for the control group was more than three times higher. Figure 2 shows the impact of NY/NY housing based on differences in the projected average daily census if such placements were not available. The percentage difference increased steadily to 4.6 percent in 1996 and then started to decline in 1998, when no more new placements occurred. Even though the impact of NY/NY on the ADC is evident, the census would have declined markedly in the absence of NY/NY.
Discussion
NY/NY housing placements were associated with substantial decreases in subsequent shelter use in a group of persons with severe mental illness and a history of heavy shelter use. The findings support the effectiveness of NY/NY housing placement when combined with services for a group that is considered to be among the most difficult homeless populations to serve. The results showed that persons with NY/NY placements and a history of using shelters used, on average, 132.4 shelter days in the year before placement and only 28.1 shelter days in the two years after placement.
These substantial reductions in shelter use on an individual level also led to measurable reductions in aggregate demand on the New York City shelter system. NY/NY housing is estimated to have accounted for a decrease of 4.6 percent in the demand for shelter during 1996 and for an overall 2.4 percent decrease between 1989 and 1999. However, the relative magnitude of the impact is difficult to gauge. On one hand, the ability of a 3,300-bed initiative to make such an impact on a system that in 1995 provided accommodations for 24,153 persons is noteworthy and highlights the returns that can be realized by targeting housing toward persons with patterns of chronic homelessness. On the other hand, although the NY/NY program clearly contributed to the general decline in shelter use by single adults in the 1990s, the start of the decline preceded any substantial impact NY/NY housing had on the system-and even without NY/NY housing, the census would have dropped markedly.
The NY/NY initiative was not only implemented on a scale large enough to have a measurable impact on New York City's shelter system but it also set a standard of quality for the provision of housing and mental health services in the community (11) . Specifically, the level of funding for NY/NY housing, its administrative structure, and the provision of mental health services in conjunction with housing serve as safeguards against the provision of substandard housing and care that have recently come to light among numerous adult homes in New York City that are not affiliated with the NY/NY program (19) . Furthermore, the availability of NY/NY housing coincided with substantial reductions in placements of homeless mentally ill persons into adult homes Reductions in shelter use over time and changes in patterns of homelessness over the life span are poorly understood, especially among heavy users of shelters. Our analysis controlled for one possible exit from the shelter system-placement in supported housing programs not affiliated with the NY/NY program. However, the relationship of other factors, such as intercity migration, mortality, incarceration, and institutionalization, to reductions in shelter use over time warrant further research.
The direct impact of the NY/NY housing initiative on the shelter system diminished over time for two reasons. First, even chronic shelter users seem to exit the system eventually without any apparent intervention or at least reduce their reliance on shelters. Thus the longer a person is housed through an intervention such as NY/NY housing, the less that person's tenancy can be associated with a reduction in shelter use. Second, even with the addition of NY/NY housing, one of the largest mental health housing initiatives to date, the need for such housing in New York City and elsewhere far exceeds the available supply (20) . Without additions to the supply, new shelter users will occupy the beds once used by tenants of housing provided by the NY/NY program and other similar programs.
Of course, not all homeless people use shelters, and those who do may also sleep outdoors or may be considered homeless when they are in other settings, such as hospitals and jails. When use of shelters is a de facto proxy measure for homelessness, it is assumed that reductions in shelter use reflect overall reductions in homelessness. However, one limitation of this study was that it was not able to measure homelessness in nonshelter contexts.
A second limitation was the differences between persons with NY/NY placements and persons in the matched control group. Even though 26,612 mentally ill shelter users were potential control group memberseight times the number in the study group-attempts to match study group members and controls on many factors-demographic and clinical characteristics and patterns of shelter use-inevitably led to some differences. The most problematic of these differences involved shelter use before the intervention point; although the numbers of days used were similar, differences in use patterns were found. However, the strong effects associated with NY/NY housing persisted even after the analysis controlled for differences in preintervention shelter use, other matching factors, and various nonmatching factors.
Conclusions
The results reported here support the effectiveness of targeting housing and services toward chronically homeless mentally ill persons. Differences in shelter use associated with NY/NY housing placements were found at the individual level and in the overall demand for shelter beds. Although the placements provided by the NY/NY initiative were limited and the program was focused on a specific subgroup of the homeless population, the program represents an important facet of more comprehensive approaches to ending homelessness. o
